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CRU SE RESULTS
NOAA Ship MIler Freeman, Cruise 99-13
1999 West Coast Upper Continental Slope G oundfish
Bottom Trawl Survey
Cct ober 14- Novenber 19, 1999

The Resource Assessnent and Conservati on Engi neeri ng (RACE)

Di vision of the Al aska Fisheries Science Center (AFSC) conpl eted
a five-week bottomtraw survey of the upper continental slope
groundfish resources off Washi ngton, Oregon, and California on
Novenber 19, 1999. The survey covered the upper continental

sl ope habitat 183-1, 280 mdeep in the International North

Paci fic Fisheries Conm ssion (INPFC) U.S. Vancouver, Col unbi a,
Eur eka, Monterey, and northern Conception statistical areas

(U. S./Canada border-lat. 34°30 N). Sanpling for the survey began
near Point Arguello and progressed northward to the U.S./Canada
border (Fig. 1). This report sumarizes the prelimnary results
of the survey.

| TI NERARY

The 1999 sl ope survey was conducted during two | egs aboard the
NCAA Ship MIler Freeman between Cctober 14 and Novenber 19.
Scientific personnel were exchanged during a md-cruise break in
Astoria, Oregon, on Novenber 8-9.

OBJECTI VES

Resul ts from annual groundfish sl ope surveys are used by fishery
managers to assess stock conditions and establish annual harvest
gui deli nes for sabl efish (Anopl opona finbria), Dover sole

(M crostonus pacificus), and two species of thornyhead rockfish
( Sebast ol obus al ascanus and S. altivelis). Wst Coast upper
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continental slope (WUCS) surveys were conducted in 1984, from
1988 to 1993, and from 1995 to 1997. This was the eleventh
survey in an ongoing series to nmonitor long-termtrends in the
di stribution and abundance of WCUCS groundfi sh popul ati ons.

The specific objectives for this cruise were:

1. to describe and nonitor the abundance, bi ol ogi cal
characteristics, and the geographic and bathynetric
di stribution of major groundfish resources inhabiting the
upper continental slope of the INPFC U. S. Vancouver,
Col unbi a, Eureka, Mnterey, and northern Conception
statistical areas;

2. to obtain age sanpl es and bi ol ogi cal data including sex,
| engt h-wei ght rel ati onships, and maturity for shortspine and
| ongspi ne thornyhead, sablefish, Dover sole, Pacific
grenadi er (Coryphaenoi des acrol epis), and arrow oot h
fl ounder (Atheresthes stom as) for stock assessnent
pur poses; and

3. to describe the slope fish comunity and how it varies with
bat hynetry.

VESSEL AND GEAR

The NOAA Ship MIler Freeman is a 65.5 mstern trawl er equi pped
with a nodern trawl sanpling system and navi gati on and fi shing

el ectronics. A polyethyl ene hi gh-opening Nor'eastern bottom
trawl, built to RACE Division standards and equi pped wi th nud-
sweep roller gear, was used to collect all sanples. D nensions
of this net are: 27.2 m headrope and 37.4 mfootrope including
the "flying wings." The body is constructed of 127-nm stretched-
mesh pol yet hyl ene netting, 89-mm stretched-mesh web in the
codend, and a 32-mm stretched-nmesh codend liner. The roller gear
is constructed of 203-nm solid rubber disks strung on 16-nm hi gh
tensile chain. Connecting the footrope and roller gear at each
attachnment point is a toggle, two shackles, and a single |ink of
10-mm al l oy chain. Three 55-m dandyli nes nade of 16-nm

gal vani zed steel cable lead fromeach wing to a 1.8 x 2.7 mstee
V-door weighing 1,000 kg. Each door has a 4-point bridle onits
backsi de nade with 13-nmlong link chain having 33 |inks forward,
top and bottom and 22 links aft, top and bottom Instrunents
attached to the trawl gear to nonitor gear perfornmance included
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t he SCANMAR' equi prent for neasuring net dinensions, a Furuno!

wi rel ess netsonde for real-tinme nonitoring of the headrope

hei ght, and a bottom contact sensor on the footrope. A Wesnar'
sonar was used to verify good trawl performance during the
initial part of the cruise and for proper net configuration
during wire marking. A Richard Brancker! XL-200 subnersi bl e data
| ogger was attached to the trawl and used in conjunction with a
Trinbl e! A obal Positioning System (GPS) unit to record data on
the tine, depth, water tenperature and geodetic position during
each traw. These data were integrated with fishing dinensions
of the net, producing a conprehensive set of data describing gear
performance in space and tine.

SURVEY DESI GN AND METHODS

The original sanpling design used for this survey was a cross

bet ween a systenmatic and random desi gn. Sanpling was conduct ed
between 183 and 1,280 min six strata of 183 mdepth intervals
(183-366, 367-549, 550-732, 733-914, 915-1,097, 1,098-1,280 nm.
The design included 208 stations al ong 32 east-west tracklines
spaced 50 km apart between | at. 48°05' N near Nitinat Canyon and
|at. 34°30 N near Point Arguello. Most stations were the sane as
those trawl ed during 1997 WCUCS survey. Sanpling at each station
consi sted of a controlled bottomtrawl haul with net nmetering
instrunmentation attached to the trawl to nonitor gear

performance. After the traw settled to the bottom it was towed
for 30 m nutes using scope ratios ranging from1l.5 to 2.5.

Towi ng speed was approximately 3.7 knf hour (2.3 knots) at al
stations and traw i ng operations continued around the clock (24
hours per day). The trawl & fishing dinensions were nonitored
with the Furuno netsonde at all depths, and with SCANMAR at
stations shallower than 1000 m Station data, including tineg,
geodetic position, trawl dinensions, distance fished, tenperature
profile, and catch and length information, were stored for |ater
anal ysi s usi ng shi pboard conputer systens.

Al'l catches were sorted to the | owest possible taxon, weighed,
counted, and processed according to standard RACE protocols.
Sanpl es of nost fish species caught in every haul were neasured
for length conposition. Stratified otolith (age) sanples were
collected fromthe primary target groundfish species by sex-

}Reference to trade nanes or commercial firnms does not
constitute U S. governnent endorsenent.
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centineter intervals in three depth strata (183-548 m 549-913 m
and 914-1,279 nm). Oher biological data were collected fromthe
maj or fish species encountered. Special study collections were
stored in appropriate fixatives or frozen.

RESULTS

Two- hundr ed- and- seven (207) tows were attenpted during the
survey. Qut of 208 possible stations, 199 stations were sanpl ed
successfully (Fig. 1). N ne stations were abandoned because they
were too rough or steep to tow. The renainder of the attenpted
tows were unsuccessful due to hang-ups, rips, bad bottom
excessive nud in tows, crossing into the wong stratum or gear
probl ens. SCANMAR net nensuration data were obtained from 178

t ows, subnersi bl e bat hyt her nrograph data from 201 tows, bottom
contact sensor data from 201 tows, and GPS course and position
data from 207 tows.

A total of 142 fish species were identified in catches throughout
the survey. Sanples also contained representatives from nunerous
orders of invertebrates. Table 1 sunmarizes the biological data
collected fromfish species. Specinen ages will be determ ned by
the NMFS Al aska Fi sheries Science Center, NMFS Nort hwest

Fi sheries Science Center, and the Oregon Departnent of Fish and
Wldlife using the collected otoliths.

Table 2 |ists the dom nant groundfish species and sel ected crab
speci es caught during the survey. Catch rates are expressed in
kg/ ha and ranked in order of catch per unit of effort (CPUE) by
depth stratum Spiny dogfish had the highest nmean catch rate in
Stratum 1 and Dover sole in Stratum 2. Pacific hake had the
second hi ghest catch rate in both strata. Either |ongspine

t hornyhead or Dover sole had the highest nean catch rate in
Stratum 3 to Stratum 5 and Pacific grenadi er had the highest in
Stratum 6. Plots of unweighted size frequency of primary
groundfi sh species are provided in Figures 2 through 7, show ng
their frequency by depth stratum and by sex for the entire survey
area. The lengths reported in these figures are all fork | engths
except for Pacific grenadier (Fig. 5 which were neasured from
the snout to the insertion of the anal fin. Further anal yses
will be conpleted to describe distribution and to estinmate

bi omass, popul ation size, and age conposition of these groundfish
resources. Length-weight and |l ength-maturity relationships wll
be derived to assist managers in assessing the status of

I nportant upper sl ope groundfish species.
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SClI ENTI FI C PERSONNEL
Leg I (Oct. 14 - Nov. 8):
Day Watch (noon to m dnight)

Robert Lauth (Chief Scientist), AFSC Fi shery Bi ol ogi st
Dan Kam kawa (Deck Boss), NWSC/ N Fi shery Bi ol ogi st
Jerry Hoff, AFSC Fi shery Bi ol ogi st
Kat heri ne Pearson, AFSC Fi shery Bi ol ogi st
M ke Macewan, AFSC Gear Speci al i st

Troy Buckl ey, AFSC Fi shery Bi ol ogi st

Ni ght Watch (m dni ght to noon)

Bill Flerx (Watch Leader), AFSC Fi shery Bi ol ogi st

Robi n Harrison (Deck Boss), AFSC Fi shery Bi ol ogi st

Roger Cl ark, AFSC Fi shery Bi ol ogi st

Jim Smart, AFSC Gear Speci ali st

Paul Von Szal ay, AFSC Fi shery Bi ol ogi st

Janel | e Zi nmer man, NWFSC/ S Fi shery Bi ol ogi st
Leg Il (Nov. 9 - Nov. 19):

Day Watch (noon to m dnight)

Robert Lauth (Chief Scientist), AFSC Fi shery Bi ol ogi st
Dan Kam kawa (Deck Boss), NWSC/ N Fi shery Bi ol ogi st
Mark W | ki ns, AFSC Fi shery Bi ol ogi st
Al l en Harvi son, AFSC Gear Speci al i st

Li sa Appesl and, AFSC Fi shery Bi ol ogi st
Bob M kus, ODFW Fi shery Bi ol ogi st

Ni ght Watch (m dni ght to noon)

Bill Flerx (Watch Leader), AFSC Fi shery Bi ol ogi st
Jay Orr (Deck Boss), AFSC Fi shery Bi ol ogi st
Russ Nel son, AFSC Gear Speci ali st
Frank Morado, AFSC Fi shery Bi ol ogi st
Scott McKillip, AFSC Gear Speci ali st
Debbi e Nebenzahl, AFSC Fi shery Bi ol ogi st

AFSC = Al aska Fisheries Science Center, Seattle, WA

NWFSC/'S = Northwest Fisheries Science Center, Newport, CR
NWFSC/ N = Northwest Fisheries Science Center, Newport, CR
ODFW = Oregon Department of Fish and WIldlife, Newport, OR

For further information, contact Dr. Gary Stauffer, Director, Resource
Assessment and Conservation Engi neering Division, Alaska Fisheries

Sci ence Center, National Marine Fisheries Service, 7600 Sand Poi nt Way
NE., BIN C15700, Building 4, Seattle, WA 98115-0070. Tel ephone (206)
526-4170.
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Figure 1.--Map showing the location of 199 successful bottom trawl tows sampled

during the 1999 West Coast upper continental slope groundfish trawl

survey.
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Figure 2.--Unweighted length frequency of arrowtooth flounder by sex and by
stratum for the 1999 West Coast upper continental slope bottom trawl

survey.
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Figure 3.--Unweighted length frequency of Dover sole by sex and by stratum for
the 1999 West Coast upper continental slope bottom trawl survey.
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Figure 4.--Unweighted length frequency of longspine thornyhead by sex and by

stratum for the 1999 West Coast upper continental slope bottom trawl
survey.
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Figure 5.--Unweighted length frequency of Pacific grenadier by sex and by stratum
for the 1999 West Coast upper continental slope bottom trawl survey.
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Figure 6.--Unweighted length frequency of sablefish by sex and by stratum for

the 1999 West Coast upper continental slope bottom trawl survey.
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Figure 7.--Unweighted length frequency of shortspine thornyhead by sex and by
stratum for the 1999 West Coast upper continental slope bottom trawl



Table 1.--Biological data collected during the 1999 West Coast upper continental

slope groundfish trawl survey.

Common Name of
Fish Species

Brown cat shark
Filetail cat shark
Longnose cat shark
Spiny dogdfish
Deepsea skate

Big skate

Bering skate
Longnose skate
Black skate
Spotted ratfish
Pacific sanddab
Arrowtooth flounder
Pacific halibut
Flathead sole
Slender sole
Petrale sole
English sole

Dover sole
Deepsea sole

Rex sole

Bigeye poacher
California slickhead
Threadfin slickhead

Sablefish

Length

Measurements

3,038
501
91
1,984

25

877
1,026
303
77
145
441

15

3,870
424
781
10,498
1,560
5,505
21
3,939
650

3,634

Age

Structures

1,395

Fish
Weights

81

5

16

314

461

141

46

1,395

Maturities

1,176

Ovary
Samples

DNA Tissue Stomach
Samples Samples



Table 1.--Continued.

Common Name of  Length Age Fish Ovary DNA Tissue Stomach
Fish Species Measurements Structures Weights  Maturities Samples Samples Samples
Jack mackerel 52 - - - - - -

California grenadier 29 - - - - - -
Smooth grenadier 61 - - - - - -
Pacific grenadier 8,260 861 861 - - - -
Giant grenadier 3,510 - 287 - - - -
Popeye grenadier 82 - - - - - -

Threadfin sculpin 14 - - - - - -

Pacific cod 7 - - - - - -
Pacific flatnose 5177 - 186 - - - -
Lingcod 31 - - - - 25 -

Blacktail snailfish 215 - - - - - _

Pacific hake 8,086 - - - - - 1,119
Chinook salmon 109 - - - - - -
Twoline eelpout 1,374 - - - - - -

Snakehead eelpout 666 - - - - - -
Bigfin eelpout 2,605 - - - - - -
Black eelpout 1,660 - - - - - -

Blackbelly eelpout 165 - - - - - -

Shortspine thornyhead 6,754 1,938 1,938 - 234 -
Longspine thornyhead24,018 1,513 1,513 - 79 - -
Rougheye rockfish 25 1 1 - - - -

Pacific ocean perch 562 - - - - - -
Aurora rockfish 1,131 - - - - - R

Silvergray rockfish 5 - - - - 1 -



Table 1.--Continued.

Common Name of Length Age Fish Ovary DNA Tissue Stomach
Fish Species Measurements Structures Weights  Maturities Samples Samples Samples

Greenspotted rockfish9 - - - - - -
Darkblotched rockfish 259 - - - - - -
Splitnose rockfish 2,290 - - - - - -
Greenstriped rockfish 412 - - - - 25 -
Widow rockfish 89 - - - - 25 -

Yellowtail rockfish 167 - - - - - -

Pygmy rockfish 6 - - - - - -
Sharpchin rockfish 581 - - - - 25 -
Bank rockfish 23 - - - - - -

Shortraker rockfish 8 - - - - - -
Yellowmouth rockfish 34 - - - - - -
Chilipepper 176 - - - - - -

Rosethorn rockfish 88 - - - - - _

Shortbelly rockfish 360 - - - - 4 -
Cowcod 7 - - - - - -
Blackgill rockfish 339 128 128 - - 1 -
Bocaccio 29 9 9 - - 9 -
Canary rockfish 9 - - - - 1 -
Redstripe rockfish 163 - - - - 25 -
Redbanded rockfish 56 - - - - 1 -

Stripetail rockfish 1,228 - - - - - -




Table 2. ——Mean CPUE (lkg<ha) of the 20 most abundant groundfish and =elected crab species
caught during the 1999 We=st Coast upper continental =lope groundfish survey.

Straturn 1 Stratumn 2 Stratum 3
Species 183-366 m Species J67-549 m Species BRO-732 m
Spiny dogfizh a4.53 Diover zole 40.07 Dover sole 2012
Facific hake 39.85 FPacific hake 2734 Longzpine thormyhead 19.22
Shartbelly rackfish 2034 Rex sole 13.88 Sablefizh 11.32
Dover zole 15.07 Spiry dogfizh 3.2 True Tanner crab 942
Fex =ole 1369 Shortzpine tharmphead B.08 Shortzpine thornyehead 13
Splithoze rockfizh 10.91 Longnose zkate .83 Giant arenadier 275
Stripetail rockfish 999 S ablefizh 549 Facific hake 1.62
Spotted ratfizh 917 Bigfin eelpout 3.79 Brown cat shark 1.49
Longnoze skate 210 Avrora rackfizh 3.20 EBlack eelpout 0.30
Pacific ocean perch .04 Arrowtaoth flounder .00 Califarnia zhckhead 0.a4
Slender zole A.YE Longzpine thormphead 2.80 Facific: flathoze 0.81
S ablefizh 5.40 Splitnose rockfish 244 Twaline eelpout 0.55
Pacific zanddab 470 Erown cat shark 216 Facific grenadier 0.54
Englizh zole 4.20 Pacific ocean perch 1.98 Rex zole 053
ellowtail rockfizh 3.99 Blackaill rockfizh 1.96 Longhose skate 0.53
Petrale zole 2.95 Bering zkate 1.88 Deepsea sole 047
Sharpchin rockfizh 282 Pacific halibut 0.91 Filetail cat shark, 0.41
Shortzpine tharnyhead 2.80 Slender zole 0.89 Black skate 0.40
Darkblotched rockfish 287 Black eelpout 0.76 Bigfin eelpout 0.24
Berning zkate 218 Spotted ratfish 0.56 Blacktal zrnailfizh 022
Murnber of haulz 34 Mumber af haulz 35 Murber of hauls a3
Stratum 4 Stratum 5 Stratum B
Species F3394m Species 9151097 m Species 1.098-1.280 m
Longzpine thormyhead J9.52 Longzpine thormyhead 30,03 Facific grenadier 2116
Diover zole 19.73 Diover zole 12.58 Longzpine thorrphead 139.94
S ablefizh 932 Facific grenadier 914 Giant grenadier 17.76
True Tanner crab 927 Sablefizh a7 5 ablefizh 12119
Shartzpine thormyhead 3.70 Giant grenadier 6.5 Drover sole 10.34
Giant grenadier 57 Shortzpine thormyhead h.7a Shartzpine thormyhead 514
Califorria zlickhead 277 True Tanner crab = diomedeaes 414
Deepzea zole 1.61 Califorria zhckhead h.23 Facific: flathoze .83
Twialine eelpout 1.10 Deepzea zole 253 Califarnia zhickhead 372
Browan cat shark 1.05 Pacific flathoze 1.26 True Tanner crab 3.40
Facific grenadier 064 Twoline eelpout .34 Black skate 1.70
Threadfin zlckhead 057 Black zkate .35 Deepzea zole 1.6E
Black zkate 035 Shakehead eelpout 0.40 Twaline eelpout 1.33
Facific: flathoze 027 Browen cat shark, 0.37 Deepzea skate 0.85
Hagfish unident, 0.24 Hagfish unident. 0.23 Paralamis multizpina 0.65
Snhakehead eelpout 0.20 Deepsea skate nz Blob zculpin 0.26
Facific hake 018 Spiny dogfish .16 Brown cat zharlk 0.
Black eelpout 015 Blob zoculpin .15 Fopeye grenadier 013
Trangle Tanner crab 010 Threadfin zlickhead .15 Blackzmelt unident. 012
Blackamelt unident. 0.0s Blackamelt unident. 011 Longnoze cat shark .09

Murmber of hauls H Mumber of hauls 32 MHumber af haulz 34




